The issue for this research is whether perception of the rate and amount of fuel taxes paid by an individual influences his or her support for funding highway improvements from any source of revenue. A survey of likely California and Michigan voters demonstrates that they often overestimate the rate of their state's gasoline excise tax and the subsequent amount they are likely to pay for this tax in a month. Regression analyses show that voter misperceptions concerning the magnitude of state fuel taxes affect their views regarding an increase in funding to support highway investment proposals. A reasonable policy implication is that the adoption of proposals to generate additional funds for highway investment is more likely if accompanied by a campaign identifying the existing rate of the state's
gasoline excise tax and the relatively small amount of this tax paid by the state's typical driver.
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The objective of this research is to test the possibility that an individual's belief regarding the magnitude of fuel taxes affects his or her opinion regarding the desirability of raising revenue of any source for additional road investment. To do this, we first describe the reality of the magnitude (per month, per year, per mile) of fuel taxes in the states of California and Michigan under consideration. Surveys of these states' voters then allow us to examine the perceptions of these amounts. The influence of gas tax perceptions on opinions expressed regarding support for further transportation investment are then analyzed using regression analysis. We conclude with policy implications drawn from these findings.
Regarding state and local government transportation policy in the United States, it is widely known that (1) assessments of most state's transportation infrastructure quality and age suggest a substantial need for increasing maintenance and/or replacement, (2) traffic congestion continues to worsen, and (3) changes in vehicle technology are reducing the yield on existing federal and state excise taxes on fuel. Surveys of public opinion suggest that the majority of the public favor increased transportation investment. At the same time, both the public and the officials representing them frequently oppose an increase in fuel tax rates and/or increased reliance on alternative revenue sources (including toll roads and mileage-based user fees) to fund these desired investments.
In its report on transportation conditions, the Federal Highway Administration (2010) estimated that achieving all cost-beneficial investments in highways would require annual expenditures of $170 billion through 2028. 1 This is nearly 90 percent more than the actual annual spending in 2008 (p. 9) . In its infrastructure report card for 2013, the American Society of Civil Engineers noted that about 40 percent of America's major urban highways are congested and this ends up costing the United States economy about $100 billion annually in wasted fuel. In its 2011 report, the Minnesota Mileage-Based User Fee Policy Task Force noted that vehicles are increasingly using less gasoline or diesel fuel, and in addition, the number of nonpetroleum-powered vehicles is rising and expected to continue.
In early 2015, Michigan's Republican Governor Rick Snyder proposed increasing annual state and local infrastructure expenditure for highways by $1 billion, essentially doubling annual highway capital investment. In May 2015, voters in Michigan soundly rejected (71 percent opposed) a legislative proposal to increase the state's sales tax from 6 percent to 7 percent that would have implemented the governor's proposal. Nonetheless, in November 2015, Michigan's Legislature passed, and Governor Snyder signed, a plan to raise the state's excise tax on all fuel to 26.3 cents per gallon (about a 40 percent increase) and the fee for passenger vehicle registration by 20 percent (an average of about $20 a year) in 2017.
The Fix Our Road Coalition of California business and local governments estimated $6 billion as the annual funding needed for road and highway fixes (SFGate 2015) . Understanding this, California's Democrat Governor Jerry Brown in late 2015 proposed adding an annual registration charge of $65 for every driver and raising the state's gasoline excise tax by $0.06 for gas and $0.11 for diesel. The enhanced revenues expected from this would have been an additional $2 billion in registration fees and $1 billion in gasoline taxes. During the 2015 to 2016 California legislative session, all Republicans balked at the idea of imposing this and the necessary two-thirds majority (as needed for a tax increase after Proposition 13) to pass the governor's proposal never occurred. In the meantime, California's state excise tax rate on gasoline fell by $0.082 since February 2015 (when the California Poll used here was taken) due to an elaborate agreement in a tax swap formula that required such a cut.
2 In reaction, Governor Brown has asked California's Department of Transportation to conduct a pilot study of drivers' reactions to different forms of collecting of user fees for road usage to help inform his current suggestion that the state add this method of funding in 2017.
Previous Opinion Polls
Opinion polls identify the conflict of individual attitudes toward the need for transportation investment and the lack of need for additional transportation funding. The national Reason-Rupe Poll (2011) found that a scant 6 percent identified the quality of their area of residence's transportation system as excellent, and 49 percent believed that congestion had gotten worse. Accordingly, 62 percent wanted government to prioritize funding for roads and highways. The poll also reported that 77 percent opposed increasing the federal gasoline tax, although a majority favored targeting road and highway projects. For new highway construction, 58 percent favored funding by tolls and only 28 percent by tax increases.
As noted by Brown (2013), a Gallup Poll in the same year found that 66 percent opposed increases in state gasoline taxes even if the funds were to improve roads, bridges, and public transportation. The analysis of this poll found a likely relationship between a responder's opposition to a gas tax and concern over the magnitude of gasoline prices in general (as indicated by responses to other questions). This suggests that individuals may be confusing overall gasoline prices with the component due to fuel taxes. As Friedman (2014) notes, a New Jersey Poll found that 65 percent of respondents were opposed to increasing the state's gasoline excise tax. After being informed in a follow-up question that New Jersey's gasoline tax rate was the third lowest among all the states (although not identifying the amount), 60 percent still remained opposed to raising the tax.
Respondents typically receive no information about the magnitude of the gas tax they currently face (rates or amounts) when asked to respond to a survey like those just discussed. Boyer (2010) notes an exception. In a 2008 survey of Michigan residents, respondents received information on the $0.19 magnitude (below the weighted average of $0.214 for all states) of the state's existing gas tax per gallon before surveying their opinions.
3 Still, a majority of respondents expressed a willingness to pay zero in additional excise tax to improve roads in Michigan, even though the vast majority of respondents from the populated urban area of southeast Michigan overwhelmingly identified road quality as poor to fair. Duncan and colleagues (2014) report the results of a 2013 nationally representative survey concerning individual attitudes about the use of a mileage-based user fee as an alternative to gasoline excise taxes. Depending upon how implemented, they find that only 13 percent or 21 percent of the poll's participants support a mileage-based fee for transportation funding. Greater support occurs if odometer readings form the basis of the fee, whereas more technological-based measurements resulted in less support. Extending the work of Agrawal and Nixon (2013) , they report that perceived invasion of privacy and out-of-pocket adoption costs are the most common reasons given for lack of support for mileage fees.
Tax Perceptions and Behavior
Research has shown those inaccurate perceptions about the total amount of taxes collected and/or the distribution of tax burden can influence a voter's decision to support fiscal positions not in their self-interest. Over half a century ago, Schmoelders (1959) argued that perceptions were also important for the position that elected officials took on a public finance issue, what he called fiscal psychology. Fisher (1985) found that one's political party, region, and race (rather than individual economic circumstance) explained responses to survey questions about support for different forms of simultaneous increases in taxes and public expenditures. Sheffrin (1994) summarized studies showing that taxpayers often underestimate both average and marginal income tax rates. Slemrod (2006) found that misconceptions about tax incidence were important in explaining public support for a flat-rate income tax and the general sales tax. Specifically, many individuals mistakenly believed that high-income individuals would pay more with a sales tax or a flat-rate income tax than they do with the current progressive federal income tax.
Most recently, Chetty and his various coauthors explored the implications of behavioral economics for public finance. Individuals may not respond to some types of tax incentives because they do not know of, or understand, the incentive. Chetty, Looney, and Kroft (2009) , for example, find that the method of sales tax collection (whether the tax is included in the price or applied at the register) has important implications for how consumers respond. Similarly, Goldin and Homonoff (2013) find that only low-income consumers change behavior in response to cigarette taxes levied at sale, whereas all consumers respond to taxes included in the price. These results are relevant to transportation finance, particularly the difference between gasoline excise taxes imbedded in retail gasoline prices as opposed to direct user fees.
The California and Michigan Polls
We contracted with EPIC-MRA (a private, professional polling firm located in Lansing, Michigan) to add questions about highway use and perceptions of highway finance to one of their regular statewide opinion polls. Our questions were a subset of the full set of questions asked in this general poll, which also included a number of questions about political races in the state. Conducted in August 2014, the poll was a telephone survey of 600 likely voters that used a random-dial technique to produce a sample representative of the state. The Michigan Poll also provided survey weights that align the sample of respondents to the actual distribution of Michigan voters by race/ethnicity, geography, and party registration. At the time of this poll, the price of gasoline in Detroit was about $3.50 a gallon. 4 While the Michigan fuel excise tax was $0.19 per gallon. In comparison to other states at the time, this placed Michigan at only the sixteenth highest of all states that displayed a mean-weighted-average state gas excise tax of $0.230 per gallon.
We also entered a competition available to California State University faculty to place questions on an upcoming California-wide Poll regularly conducted by the Field Research Corporation. We received this award and placed the same questions used in the Michigan Poll on a February 2015 Field Poll of 1,241 randomly selected registered voters in California. Similar to the Michigan Poll, survey weights exist for the Field Poll.
5 The California fuel excise tax at the time of the poll was $0.425 per gallon of gasoline (including the embedded state sales tax). In comparison to other states in February 2015, this placed California at the forty-seventh highest of all states that displayed a mean-weighted-average state gas excise tax of $0.233 per gallon.
So we have surveyed residents from a state whose gas excise tax rate was in both the bottom one third of all the states' rates (Michigan) and the top one tenth (California). Given this draw from both ends of the states' gas tax distribution, the findings derived here are just not attributable to being at the high or low end of what is charged across states.
Both the California and Michigan Polls produced results worth highlighting. As found in earlier polls, the contrast between favoring additional highway investment and opposing additional financing also exists in these polls. Table 1 contains the results for three questions concerning highway expenditure preferences. In California and Michigan, there is strong support for improving highway quality and some support for additional investment. Eighty-nine percent of Michigan respondents and 71 percent of California respondents desired more spending on road maintenance, whereas 41 percent favor more spending on construction of new roads in Michigan and 50 percent in California. On the other hand, 42 percent of California survey participants and 43 percent in Michigan responded nothing when asked how much they were willing to pay for additional road investment. A slight majority (54 percent in California and 53 percent in Michigan) were willing at least to pay some additional amount to fund road investment, although the median amounts for both states were less than $5 per month.
In addition, the majority of California respondents opposed (55 percent oppose, 38 percent support, and 7 percent no opinion) the use of toll roads as a method to fund road improvements, as did a near majority of Michigan respondents (49 percent oppose, 45 percent support, and 6 percent no opinion). Similar opinions exist for the use of an electronic device to measure travel for a mileage-based fee. In California, 66 percent oppose this technology, with only 30 percent supporting and 4 percent offering no opinion. The corresponding result for the Michigan survey was 68 percent opposing, 24 percent supporting, and 8 percent no opinion. Voters in these two states overwhelmingly support additional spending for road improvements, although support for raising additional revenue exists to a much smaller degree.
Second, taxpayers greatly overestimate the amount they pay in fuel taxes. At $0.19 per gallon of gasoline, a typical Michigan driver who travels 13,500 miles per year, at 21.5 miles per gallon, pays about $10 per month in gas tax.
6 Adding the $0.184 federal excise tax, the amount essentially doubles to a little less than $20 per month. Figure 1 offers the monthly state excise tax cost in Michigan for various combinations of miles traveled and vehicle fuel efficiency. For a worst-case possibility of someone traveling 20,000 miles per year in a vehicle that gets only 15 miles per gallon, the monthly state gas tax cost in Michigan at the time of the poll was about $21. At a state gas tax of $0.425 per gallon of gasoline, if a typical California driver travels 13,500 miles per year in a vehicle getting 21.5 miles per gallon, the gas tax cost is about $22 per month. Adding the $0.184 federal excise tax, this amount increases to a little less than $32 per month. The worst-case possibility for California, as shown in figure 2, is someone traveling 20,000 miles per year in a vehicle that gets only 15 miles per gallon. Such a person spends about $47 per month on California state gas taxes.
The surveys also asked respondents to
Consider the average or typical driver in California/Michigan, who might be different from you. How much would you estimate that the average driver in California/Michigan pays in state gasoline tax each month?
As shown in table 2, 46 percent of California respondents and 50 percent of those in Michigan thought the tax was $50 per month or more (as compared to the worst-case scenarios just calculated for Michigan of $21 and for California of $47). There are a few possible reasons why about half of both surveys' respondents overestimate substantially the magnitude of their state's gas tax, including (1) an overestimate of the excise tax rate, (2) an overestimate of miles driven, (3) an underestimate of miles per gallon, (4) a misinterpretation of the question that results in a response that includes the federal excise tax and/or the state sales tax, and/or (5) a confusion of the degree of the fuel tax with the price of gasoline.
7
Our survey results suggest that a primary reason for the misperception regarding the excise tax amount is that voters overestimate the excise tax rate. We base this conclusion on responses to this question:
What would you estimate the amount of the combined state and federal government gasoline excise tax per gallon in Michigan?
Only 19 percent of Michigan respondents selected the correct answer (between $0.25 and $0.50 that includes the correct amount of $0.374). In California, only 18 percent of respondents selected the correct answer (between $0.50 and $0.75 that includes the correct amount of $0.609). Furthermore, 48 percent of Michigan respondents thought the combined state and federal gas tax rate was $0.50 or greater, whereas 38 percent of California respondents thought the combined state and federal gas tax was $0.75 or greater. In contrast, survey respondents do not overestimate miles driven. When asked to estimate the number of miles driven per year, the median response in both California and Michigan was between 10,000 and 15,000 miles, which is consistent with observed behavior.
Even if respondents misinterpreted the question and included the federal excise tax on gasoline taxes in addition to the state excise tax, the survey results indicate that a survey respondent's perception of the amount paid in motor fuel excise tax is seriously flawed. Combining the state and federal excise taxes in California implies a monthly cost of about $32 and $21 in Michigan. As shown in table 2, 49 percent in California and 67 percent in Michigan responded that the cost was more than these amounts. A misunderstanding of the question cannot explain the overestimate of the amount of the tax.
We also conducted a simulation to calculate, for each respondent, what they would pay in state and federal gasoline taxes a year based upon (1) the respondent's belief of the combined state and federal gas tax, (2) the Fisher and Wassmernumber of self-reported miles driven per year, and (3) an average miles per gallon of 23. 8 Due to nonresponses, this calculation was possible for 920 out of 1,241 total respondents in California and 444 out of 600 total respondents in Michigan. We compared these amounts to what drivers would pay using true federal state and gas excise taxes charged in their state. About 58 percent of Californians believed they paid more in yearly gas taxes than they actually did. While 86 percent of Michiganders felt the same way. The average difference between yearly estimated and actual tax amounts for those who overestimated was about $198 in California and $289 in Michigan.
The California and Michigan surveys also provide insight on two other issues of perception concerning the public finance of roads. First, poll respondents overestimated the amount they would pay in road-use fees, even when told the level of the fee. We asked participants in the Michigan Poll the following 9 :
If Michigan adopted a new transportation fee equal to one cent per mile driven, what is your estimate of how much more you would end up owing each month?
Only 29 percent of respondents responded with the correct response of about $10, whereas a different 29 percent thought the fee amount per month would be $30 or more.
We obtained opinions about the expected economic incidence of the gas tax through by asking the following question in both the California and Michigan Polls:
Suppose the state of Michigan/California raised the tax it charges on a gallon of gasoline by ten cents per gallon. Which of the following do you think would be the likely result of this tax increase?
In response, 58 percent of Californians and 61 percent of Michiganders selected the option of consumers of gasoline paying the full $0.10 more per gallon. Less than a quarter of respondents (23 percent in California and 17 percent in Michigan) believed that the incidence of the tax increase shared by consumers and producers in the form of $0.05 each.
10
The similarity of the aggregate responses for both polls is striking considering the wide differences between California and Michigan in state excise rates of fuel taxation, average gasoline prices at the time of the surveys, and road needs and infrastructure. The California and Michigan surveys show that residents/taxpayers/voters clearly do not possess an accurate understanding of the magnitude of state and federal fuel taxes.
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Regression Analysis of Willingness to Pay
In this section, we report two forms of regression analysis used to explain differences in the answer to the following question asked in both polls:
How much more would you be willing to pay per month in any form (gas taxes, other taxes, toll charges, etc.) than you are currently paying to improve California (Michigan) roads? Table 1 contains the allowed responses to this question and the percentage of the respective respondents who answered in each category. To put these responses in perspective, Census Bureau data from 2012 show that state and local governments in California spent about $7.6 billion (about $17 per person, per month on highway infrastructure), and state and local governments in Michigan spent about $1.2 billion (about $10 per person, per month) on capital expenditures for highways in 2012.
We created two dummy variables used as the dependent variables in the logistic regression analyses conducted separately with California and Michigan data. The first logistic dependent variable is equal to one if the poll respondent responded nothing, and equals zero if the respondent offered any other response besides undecided/refused. The second logistic dependent variable is equal to one if more than $20 is the response, and equals zero if any other response besides undecided/refused selected. These logistic regression analyses account for the determinants of the two extreme responses to this question.
We also use multinomial logistic regression analysis to account for a second set of dependent variables that describe the five possible categorical answers given to the question above that include (1) nothing, (2) up to $5, (3) between $5 and $10, (4) between $10 and $20, and (5) more than $20. The multinomial logistic regression coefficient represents the influence of a particular explanatory variable on the likelihood of an individual moving from the base category of nothing to the respective category.
We wish to test whether a poll respondent's Knowledge of Gas Tax and Who Pays for a Gas Tax Increase exert an influence on our chosen representations of Willingness to Pay for Road Improvements, after controlling for other factors expected to influence a poll respondent's opinion. Those other factors include the Personal Characteristics expected to influence Fisher and Wassmer demand for automobile use, Auto Use that influences amount of gasoline use and hence amount of gas taxes paid, Community Characteristics that may influence the quantity and quality of roads where the poll respondent lives, and Political Preference affecting opinion concerning the role of government.
We represent the six broad categories expected to influence willingness to pay for road improvements with the following explanatory variables drawn separately from the California and Michigan Polls: To derive an interpretable meaning of the statistically significant odds ratios reported in table 4, subtract one from their values and multiply by 100. For the odds ratios reported in the logistic regressions in table 4, the derived value represents the expected increase in the probability that the dependent variable equals one instead of zero, when the explanatory variable changes by one unit. In the case of dummy explanatory variables, this means the individual takes on the characteristic represented by the dummy. Because the coefficients represent the odds ratio, a value less than 1 implies a decrease in probability. The statistically significant odds ratio of 2.271 recorded in the PayZero RoadImprove regression for the explanatory variable GasTaxMore100 in the Michigan Poll, for example, equals 127.1 after subtracting one and The recent work of Marion and Muehlegger (2011) indicates that in most cases the economic incidence of a gas tax does entirely fall upon the consumer with the exception being in states that allow greater heterogeneity in gasoline content requirements (which is the case for both California and Michigan based upon https://www.afpm.org/State-Motor-Fuels-Specifications). Note: We also explored a simultaneous estimation approach in which gas tax knowledge is endogenous by only including the explanatory variable GasTaxHigher or GasTaxMore100 in the two possible dichotomous regression specifications and assuming it is determined by the additional exogenous variables (instruments) of whether the individual self identifies as white (as compared to any other race/ethnicity), attended some college or college graduate or graduate school (as compared to all other lower levels of educational achievement), and that these factors do not determine how much they would be willing to pay for road improvement. Only for the California polling data did GasTaxHigher, or GasTaxMore100, ever exert a statistically significant influence. Using PayZeroRoadImprove as the dichotomous dependent variable, the instrumented GasTaxHigher exerted the expected positive influence. Nevertheless, when using the instrumented GasTaxMore100 with the same dependent variable, it exerted the unexpected negative influence. We ran the first-stage regression to check how well the two-stage IVProbit technique predicted the endogenous variables and only found Pseudo-R 2 values of .07 for GasTaxHigher and .02 for GasTaxMore100. This low explanatory power is the likely reason for the lack of statistical significance and conflicting results found for the endogenous variables. We regret that we can do little else due to the lack of other potential instruments in the limited polling data. It seems that our survey results do not provide an effective instrument for tax knowledge independent of an effect on willingness to pay. This deserves additional work that would require the specific design of survey questions that would yield useful instrumental variables.
a Statistical significance, in a two-tailed test, at ***greater than 99 percent confidence, at **95 to 99 percent confidence, and *at 90 to 95 percent confidence.
b
Because the coefficients represent the odds ratio, a value less than 1 implies a decrease in probability. multiplying by 100. This represents an approximate 127 percent increase in the probability that a respondent would state they are willing to pay nothing for road improvements (over any of the other responses) if they believe the combined state and federal gas tax in Michigan is greater than $1 per gallon. The regression results from both models provide ample evidence that a survey respondent's Knowledge of Gas Tax exert an influence on their willingness to pay for road improvements. For instance, a California respondent's willingness to PayZeroRoadImprove was 69.0 percent greater if they thought the per-gallon gas tax in their state was more than a dollar. Similarly, in Michigan, if the respondent thought the pergallon gas tax was greater than a dollar, they were 127.1 percent more likely to say they would pay nothing to improve the state's roads compared to the alternatives. Because the coefficients represent the relative risk ratio, a value less than 1 implies a decrease in probability.
The effect of gas tax expectations being greater than what gas taxes are in reality also exerts the expected negative influence on PayMore20 RoadImprove. From table 4, a California respondent who believes the state's gas tax is greater than $1.00 per gallon is 73.5 percent less likely to want to pay this upper-end amount for road improvement. In Michigan, a respondent who believes the per-gallon gas tax is greater than in other states is 70.6 percent less likely to support this than if they thought the tax was lower than in other states.
The relative risk ratios reported in the multinomial logistic regressions (subtracting one and multiplying by 100) represent the expected increase in the probability that the survey respondent chose the respective category over the base category of nothing, when the explanatory variable changes by one unit. In the case of dummy explanatory variables, this means the individual takes on the characteristic represented by the dummy.
The multinomial logistic regression results, in table 5, confirm that a poll respondent who believes that the state's gas tax is higher than in reality is less likely to be in the categories of preferring to spend more than nothing per month to improve roads. For instance, in Michigan, if someone believes the state's gas tax is higher than in other states, they are 74.1 percent less likely to support spending more than $20 per month on road improvements (as opposed to the base of category of spending nothing more).
13 Similar results apply in California. A belief by a Californian that the state's gas tax is more than a $1.00 per gallon reduces the chances of supporting spending $10 to $20 per month by 93.7 percent, or more than $20 more per month on road improvements by 79.5 percent. A Michigan respondent who believes that the state's per gallon gas tax is greater than $1.00 per gallon is 63.3 percent less likely to support spending $5 to $10 more per month, and 72.8 percent less likely to prefer spending $10 to $20 more per month (all of these multinomial logistic regression findings being in comparison to the base category of spending nothing more).
The logistic and multinomial regression findings reported in tables 4 and 5 include several other noteworthy findings. Consistent across the regression findings from both states, though slightly larger in magnitude for those derived from Michigan Poll respondents, is a statistically significant positive relationship between those expressing an affinity for the political ideology of the Tea Party and being less likely to support greater spending on road improvements. The effect of this ideological affiliation exists even after holding constant income and education levels. Respondents who have a high education level (graduate school) exhibit less likelihood of a willingness to pay zero for road improvements and a positive probability of supporting Fisher and Wassmer additional monthly payments of $5 or more. Especially relevant to tax incidence analysis, we found consistent evidence that those who believe that consumers bear the full burden of a gasoline excise tax are less likely to support the larger increases in additional spending for road investment.
Self-reported miles driven generally do not have a statistically significant effect on willingness to pay for additional road investment, at least given the other characteristics in the regressions (the exception is those who report driving over 20,000 miles per year who are willing to support paying $20 or more for road improvements). In both California and Michigan (although stronger for Michigan), the raw survey data provide some evidence that the perception a state's gasoline tax rate is higher (lower) than in other states increases (decrease) with the miles driven in a year. Cross tabulations of the survey data show some collinearity between miles driven and GasTaxHigher, which may explain the absence of significance for the miles driven variables in most of our regression results. It also seems to strengthen the results that the willingness to pay at least $20 more per month is greater for those who report driving at least 20,000 miles (as they also believe the gas tax rate to be relatively high).
The regression specifications used are a reduced-form representation. The coefficients on income, education, miles driven, and political views show the effects of those characteristics given a level of tax knowledge (belief about the relative tax rate or overall tax amount). It is possible that those other characteristics also influence tax knowledge. Thus, it is particularly interesting that greater education and support for Tea Party political ideology influence willingness to pay for that road investment even after holding gas tax knowledge constant.
We reason that these regression findings offer substantial support for the view that inaccurate perceptions influence policy positions. In the logistic regressions about willingness to pay nothing and more than $20 per month, the effect of tax perceptions on willingness to pay stands out. The belief that the gas tax rate is more than $1.00 increases the probability of willingness to pay zero for road improvements, and the belief that the gas tax rate is more than $1.00 or higher than in other states reduces the probability of a willingness to pay $20 or more for road improvements. The implication from the statistically significant influences in the multinomial regressions is similar. In both California and Michigan, belief that the gas tax rate is more than $1.00 reduces willingness to pay $10 to $20 more, and belief that the state gas tax is higher than in other states reduces willingness to pay $20 or more.
Conclusion
Individuals in California and Michigan do not have a good understanding of the magnitude of what they pay in state and federal fuel tax amounts. A major reason for the misperception is an overestimation of the excise tax rate. At least on average, citizens seem to have an accurate sense of miles driven, but overvalue the excise tax rate, and thus overestimate the amount of fuel tax that a typical driver pays in a month. About half of the respondents in these two polls overestimate the magnitude of gasoline taxes in California, and about three-quarters overestimate the magnitude in Michigan.
Using various specifications of both binomial logistic and multinomial logistic regression analysis, individuals who substantially overestimate the magnitude of state gasoline taxes paid express a smaller willingness to pay (including zero) for additional highway investment. This is consistent with other research and calls into question the standard economics assumption that consumers have complete information. Behavioral economics suggests that consumers often do not invest the resources necessary to acquire complete information, using instead a heuristic or rule of thumb. However, because some agents may try to influence consumers' perceptions in an attempt to affect decision outcomes, it seems important to clarify the source of tax misperceptions commonly held by consumers.
If a misunderstanding of existing gas taxes fuels voter preferences regarding road investment, a reasonable policy implication is that proposals to generate additional revenue for highway investment are likely to have greater success if accompanied by a public education campaign concerning the rate of these taxes, and what they translate into regarding annual payments for the state's typical driver. State policy makers and revenue officials have a responsibility to provide accurate information to taxpayers about the magnitude of taxes and fees. If a policy maker's goal is to raise funds for highway maintenance and replacement that constituent's desire, this research suggests that it is self-defeating to assume that taxpayers have accurate information on what they are currently paying in gas taxes to fund roads, and what they would pay after a proposed tax increase.
The illustrations in figures 1 and 2 provide a basis for such an education effort. Someone who drives 12,500 miles per year and gets about 23 miles per gallon (both good approximations of current averages) buys about 550 gallons of gasoline annually. This equates to about $55 per year or $4.50 per month for each ten cents of tax per gallon. A similar simple calculation applies for a mileage fee. A fee of a half cent per mile also would cost about $5 per month. Based on the surveys discussed here, we expect that many taxpayers would be surprised to learn how small such amounts are relative to typical monthly outlay on other items. Yet, perhaps it is not surprising that individuals overestimate the gas taxes paid, given that they often make a big deal of gas savings when buying a car. Should not they react the same way to taxes?
A number of issues deserve further examination. One is how individual characteristics (age, education, income, geographic location, etc.) influence misperceptions about transportation taxes, miles driven, support for road payments based on miles driven, and the greater use of toll roads. A second is whether individuals confuse the tax amount and the overall price of gasoline. In this case, there are similar misperceptions among the California and Michigan surveys even though gasoline prices declined rather dramatically between the times of the two surveys. Finally, it might be interesting to examine whether tax misperceptions held by individuals also extend to elected officials (a contemporary update of Schmoelders 1959) . Although voter opinions can affect legislative outcomes, they may not be decisive, so it would be interesting to explore the tax knowledge of elected representatives directly.
11. Some might be concerned if survey participants are prone to respond strategically or untruthfully. We think this is unlikely because (1) the telephone surveys included questions about other issues, (2) the surveys were not connected to any specific policy proposal, (3) the survey responses were consistent across states, and (4) the Michigan responses were later confirmed in a subsequent ballot vote. 12. Due to a restriction on the number of questions allowed to place on the California Field Poll, we were unable to ask the question of whether the respondent had children. The Field Poll does normally asks whether married or not; thus, that was deemed a reasonable substitute. The Michigan Poll did not ask marital status. 13. Other regression formats we estimated suggested that a Michigan Poll respondent who believes that the state's gas tax is lower than in other states is 587.4 percent more likely to support spending more than $20 per month than the base category of nothing.
